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METHODS AND APPARATUS FOR MEDIA 
NAVIGATION 

This application claims the benefit of U.S. Provisional 
Application No. 61/444,570, filed on Feb. 18, 2011, which 5 
application is hereby incorporated herein by reference. 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

10 

This application relates to the following co-pending and 
commonly assigned patent applications: Ser. No. 13/398,610, 
filed Feb. 16, 2012, entitled “Methods and Apparatus for 
Media Navigation.” which application is hereby incorporated 
herein by reference. 15 

TECHNICAL FIELD 

The present invention relates generally to media naviga 
tion, and more particularly to methods and apparatus for 20 
media navigation. 

BACKGROUND 

In recent years, media consumption has dramatically 25 
increased. This has resulted in a rapid increase in available 
media content. Consequently, consumers of the media have to 
select from a large array of available media content. However, 
there is no easy mechanism for making this selection. 

Consumers of textual data have a much better experience 30 
than media consumers due to the availability of Summaries, 
Snippets, keywords, etc. For example, short summaries of 
large textual content provide users with an abstract of the 
content. This allows the user to rapidly select the articles/web 
pages to read. 35 

In contrast, media consumers have to sort through the 
actual footage of the media before selecting a suitable media 
(or a portion of the media) to watch. For example, in a typical 
media player, a consumer must use the forward button to play 
the media stream at a fasterframerate, which mutes the audio 40 
channel. Further, the user may want to watch only a certain 
portion of the media stream, e.g., the financial Summary in a 
news feed so that he can judge whether the financial news is 
worth watching. However, the user is likely to be frustrated 
because of the difficulty in identifying the appropriate rel- 45 
evant portion(s) of the media stream and the level of necessity 
(such as the level of desirability or urgency) to watch the 
media stream to get the needed Summary. Such ineffective 
means introduce inefficiencies in media selection and effec 
tive consumption, and therefore, result in a degraded user 50 
experience. 

In other words, consumers of media would like to control 
if, when, and how to watch media. For example, consumers 
would like to decide how to watch the media once consump 
tion starts (temporal, special navigation, etc. to navigate to 55 
most wanted portions of the video content). 

SUMMARY OF THE INVENTION 

These and other problems are generally solved or circum- 60 
vented, and technical advantages are generally achieved, by 
illustrative embodiments of the present invention. 

In accordance with an embodiment of the present inven 
tion, a method of playing a media comprises receiving con 
tent information that provides a plurality of options to con- 65 
Sume the media, and displaying the content information of a 
media player. A request to stream the media is sent based on 

2 
one option selected from the plurality of options. A first media 
stream is received and displayed in accordance with the 
selected option. 

In accordance with an embodiment of the present inven 
tion, a method of displaying a media comprises receiving a 
request to stream a media and generating content information 
providing a plurality of presentation options to consume the 
media. Content information is sent and a selected presenta 
tion option is received from amongst the plurality of presen 
tation options. A first media stream comprising the media 
based on the selected presentation option is generated. 

In accordance with an embodiment of the present inven 
tion, an apparatus for playing a media comprises a receiver 
configured to receive content information that provides a 
plurality of options to consume the media. The apparatus 
further includes a display and a transmitter. The display is 
configured to display the received content information. The 
transmitter sends a request to stream the media based on one 
option selected from the plurality of options. In various 
embodiments, the receiver is configured to receive a media 
stream in accordance with the selected option which is then 
displayed at the display. 

In accordance with an embodiment of the present inven 
tion, an apparatus for streaming a media comprises a server 
side receiver for receiving a request to stream a media from a 
media player. The apparatus further includes a content gen 
erator, a serverside transmitter, and a media stream generator. 
The content generator is configured to generate content infor 
mation providing a plurality of presentation options to con 
Sume the media. The server side transmitter is configured to 
send the content information. The server side receiver is fur 
ther configured to receive a selected presentation option from 
amongst the plurality of presentation options. The media 
stream generator is configured to generate a media stream 
comprising the media based on the selected presentation 
option. 
The foregoing has outlined rather broadly the features of an 

embodiment of the present invention in order that the detailed 
description of the invention that follows may be better under 
stood. Additional features and advantages of embodiments of 
the invention will be described hereinafter, which form the 
subject of the claims of the invention. It should be appreciated 
by those skilled in the art that the conception and specific 
embodiments disclosed may be readily utilized as a basis for 
modifying or designing other structures or processes for car 
rying out the same purposes of the present invention. It should 
also be realized by those skilled in the art that such equivalent 
constructions do not depart from the spirit and scope of the 
invention as set forth in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven 
tion, and the advantages thereof, reference is now made to the 
following descriptions taken in conjunction with the accom 
panying drawing, in which: 

FIG. 1, which includes FIGS. 1A-1C, describes a system 
for generating, delivering, and rendering the navigational 
media in various embodiments of the invention, wherein FIG. 
1A illustrates the overall architecture, FIG. 1B illustrates a 
media player, and FIG. 1C illustrates a server; 

FIG. 2 illustrates a display of a media player in accordance 
with an embodiment of the invention; 

FIG. 3 illustrates another embodiment of a display of a 
media player, wherein the user is provided system generated 
navigable media; 
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FIG. 4 illustrates an embodiment of the invention using a 
combination of more than one type of content information; 

FIG.5, which includes FIGS.5A-5C, illustrates operations 
in accordance with an embodiment of the invention for dis 
playing media as described with respect to FIGS. 2-4; 

FIG. 6 illustrates a display of user selectable navigable 
media in accordance with an embodiment of the invention; 

FIG. 7, which includes FIGS. 7A-7C, illustrates an 
embodiment of the invention highlighting a panorama based 
spatial navigation; 

FIG. 8 illustrates a media generation engine in accordance 
with an embodiment of the invention; 

FIG. 9 illustrates the operations of the media generation 
engine in accordance with embodiment of the invention; 

FIG.10 illustrates operations performed at the media deliv 
ery engine in accordance with embodiments of the invention; 

FIG. 11, which includes FIGS. 11A and 11B, illustrates 
operations within a media rendering engine (MRE) in accor 
dance with embodiments of the invention, wherein FIG. 11A 
illustrates the embodiment where the descriptor data stream is 
received by the MRE, and wherein FIG. 11B illustrates the 
embodiment where the descriptors are maintained at a server, 

FIG. 12 illustrates operations within the query generation 
engine in accordance with an embodiment of the invention; 

FIG. 13 illustrates operations within the query mapping 
engine in accordance with an embodiment of the invention; 

FIG. 14 illustrates operations in accordance with an 
embodiment of the invention for rendering media as 
described with respect to FIGS. 2-4 and/or FIGS. 6-13; 

FIG. 15 illustrates an alternative embodiment of the navi 
gational system; 

FIG. 16 illustrates a representative navigation system in 
accordance with embodiments of the invention; 

FIG. 17 illustrates a representative a media player in accor 
dance with embodiments of the invention; and 

FIG. 18 illustrates a generic architecture of a system imple 
menting the spatial and temporal navigational system in 
accordance with embodiments of the invention. 

Corresponding numerals and symbols in the different fig 
ures generally refer to corresponding parts unless otherwise 
indicated. The figures are drawn to clearly illustrate the rel 
evant aspects of the embodiments and are not necessarily 
drawn to Scale. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

The making and using of various embodiments are dis 
cussed in detail below. It should be appreciated, however, that 
the present invention provides many applicable inventive 
concepts that can be embodied in a wide variety of specific 
contexts. The specific embodiments discussed are merely 
illustrative of specific ways to make and use the invention, 
and do not limit the scope of the invention. 

From the early days of computing, information searching 
and browsing have been fundamental functionality require 
ments in almost all Internet application domains. Today, 
Video traffic is growing at an astonishing rate. According to 
one estimate, by 2014, video will account for over 90% of the 
internet traffic with an estimated annual growth rate of about 
46%. 

Thus, video consumption has become part of our life for 
entertainment, education, and business. Conventional video 
consumption focuses mainly on video playback and related 
functions. An end user may watch the video in its designated 
speed or browse the video using video cassette recorder 
(VCR) like functions, such as 2x speed fast forward or 
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4 
rewind. A user may also pause the video and examine the 
content of that specific frame of the video in more details. 
However, the user is not provided with any further function 
ality. 

In the Internet video domain, new video consumption 
methods have been invented to enhance end user experiences. 
For instance, rich media is widely adopted as a format to 
enhance the video consumption. In rich media, timed textual 
data and other types of media associated with the video may 
be displayed along with the video. As an example, in the 
typical online media platforms or delivery systems today, 
on-demand media content (especially video) is presented via 
media players which allow the users to pause a media stream, 
and randomly move to any spot within the media. Therefore, 
the media content is consumed either linearly (by default, for 
example, by clicking a web thumbnail which leads to a media 
playing in a media player) or randomly by the end user by 
dragging the play-head of the media player forward or back 
ward to a random spot. 

These types of media consumption models do not provide 
the end users effective consumption of media content. The 
random drag (Scrub) of play-head may appear to provide 
infinite flexibility to the end users, but in fact the dragging to 
a spot involves random guess work and users often have to 
watch the content for a little bit to decide if this is worth 
continuing or another random drag is in order. Unless the 
video or a part of the video is cached in the player local buffer, 
each drag involves reestablishing network connection, send 
ing anew request, and waiting for response from the stream 
ing server. This process usually has a delay of a few seconds, 
the length of the delay depends on the connection bandwidth. 

Consequently, the consumption method for video informa 
tion remains primitive because video is still treated as a black 
box due to the lack of description information regarding the 
contents of the video. As a result, finding efficient navigation 
methods to help users browse/search through the vast amount 
of video data and/or quickly find the specific information they 
are looking for remains a key challenge. 
One way to resolve this problem may be the use of pre 

views. A preview is a natural tool for people to sample the 
content of a video before watching it. However, providing 
large amount of preview data can take up considerable net 
work delivery resources. To control the consumption of deliv 
ery resources, e.g., the delivery network bandwidth consump 
tion, the preview delivery service are limited to the network 
condition, resource availability, as well as service capabili 
ties. However, such brute force restriction of preview content 
degrades experience for all customers. 

Further, previews offer only limited user flexibility. For 
example, Some consumers may want to watch only some 
sections of the media. For instance, a consumer may want to 
watch all the financial news or the weather news from within 
a long media clip including other types of news. Identifying 
the locations of each Such news of interest and then playing 
the same can be time consuming and may eventually frustrate 
the consumer. Even if the location of the news of interest 
within the media can be identified, the user still has to take 
many steps, i.e., repeatedly click (each with a delay) from one 
portion of the media to another thereby degrading the user 
experience. 

In various embodiments, the present invention discloses a 
system, device, and methods of experiencing media that 
allow users to identify and consume portions of a media as 
well as consume related media. Embodiments of the present 
invention provide a richer user experience far beyond than 
possible using various preview schemes. The proposed 
scheme as described in various embodiments further improve 
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user experiences, service personalization capability, as well 
as improve other service capabilities. 
The navigation scheme as described in various embodi 

ments below is scalable, flexible and extensible. Conse 
quently, the navigation scheme may be implemented in 
mobile network or other networks with limited bandwidth or 
networks with frequent bandwidth fluctuations or with exces 
sive delays at users drag play-head from one spot to another. 

Embodiments of the present invention enable end users to 
dive into the content of a visual data through contextual, 
spatial, and temporal navigation and browse through the con 
tent in a more efficient way to identify and play the portions of 
the media that interest them. For example, media players of 
users can find/identify sections of a media that interest the 
user, which is otherwise not possible. 

Embodiments of the invention may take advantage of ref 
erence information about how the content has been consumed 
by various groups of consumers. For example, embodiments 
of the invention allow users to identify portions of the media 
that have been most popular within a certain group. A group 
may be based on any preset or user identified property Such as 
geography, ethnicity, Social affiliation, friends, etc. 

Embodiments of the invention may adjust the viewing 
pattern so as to maximize the time the users are willing to 
invest or to maximize the value derivable from the video by 
users with least amount of time investment. In various 
embodiments, users may interact with the content so as to 
maximize the value of the content beyond the traditional 
one-way information exchange (i.e., playing back and watch 
ing). 
A system for generating contextual navigable media will 

be described using FIG. 1, and alternatively using FIG. 15. 
Details of the components of the system will be described 
using FIGS. 8-13. FIGS. 2-4 and FIGS. 7-8 will be used to 
describe the navigable features as presented to the user in 
various embodiments of the invention. Various methods of 
implementing the embodiments of invention will be 
described using FIGS. 5, 9, 11-14. 

FIG. 1, which includes FIGS. 1A-1C, describes a system 
for generating, delivering, and rendering the navigational 
media in various embodiments of the invention, wherein FIG. 
1A illustrates the architecture, FIG. 1B illustrates a media 
player, and FIG. 1C illustrates a server. 

Referring to FIG. 1, a typical media navigation system in 
accordance with embodiments of the invention includes a 
Media Generation Engine (MGE 20), a Media Delivery 
Engine (MDE 30), a Media Rendering Engine (MRE 40), a 
Query Mapping Engine (QME 60), and a Query Generation 
Engine (QGE 70). Each of these units will be described in 
detail further below (e.g., FIGS. 8-13). 
The MGE 20 receives a media from a video server 10 and 

generates a media having navigational capability. The MDE 
30 delivers the media along with the navigational data to the 
client (media player). The MRE 40 receiving the navigational 
media renders it to the display 50 of the media player. 
The QGE 70 receives the input from the user and converts 

them into a navigational query. This navigational query is 
analyzed at a QME 60, which generates a list of results. For 
example, the QME 60 may request the video server 10 to 
deliver more media or the QME 60 may instruct the MGE 20 
to process and generate the media in a certain way. 

The MGE 20 may interact with a local or a cloud based data 
base having user preferences. Alternatively, the media player 
may directly communicate the preferences while requesting 
to stream the media. 

In various embodiments, the input from the user may be 
generated at an input/output device within the media player. 
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6 
The input/output device may include sensors that are touch 
sensitive, temperature sensitive, audio sensitive, and/or 
motion sensitive. 

In various embodiments, the MGE 20, the MDE 30, the 
MRE40, the QGE 70, and the QME 60 may be part of a local 
server 100. Alternatively, some of the engines may be part of 
a local server 100 while some of the other engines such as the 
MRE 40 or the QGE 70 may be part of the media player (or 
anywhere along the delivery network up to the device). In 
some embodiments, the MGE 20, the MDE 30, the MRE 40, 
the QGE 70, and the QME 60 may be part of different servers. 

FIG. 1B illustrates a media player in accordance with an 
embodiment of the invention. 

Referring to FIG. 1B, the media player includes a receiver 
11 configured to receive content information that provides a 
plurality of options to consume the media. A display 50 
displays the content information of a media player 21. A 
transmitter 31 sends a request to stream the media based on 
one option selected from the plurality of options. In various 
embodiments, the receiver 11 receives a first media stream 
(e.g., from a local server 100 in FIG. 1A). The display 50 
displays the first media stream in accordance with the 
selected option. Further details of the media player 21 will be 
described in further details in various embodiments below. 

FIG. 1C illustrates a server, such as a local server 100 in 
FIG. 1A, for generating and delivering media to a media 
player in accordance with an embodiment of the invention. 
The server comprises a serverside receiver 12 for receiving 

a request to stream a media from a media player. The server 
also includes a content generator 22, a server side transmitter 
32, and a media stream generator 42. The content generator is 
configured to generate content information providing a plu 
rality of presentation options to consume the media. The 
server side transmitter 32 is configured to send the content 
information. The server side receiver 32 is also configured to 
receive a selected presentation option from amongst the plu 
rality of presentation options. The media stream generator 42 
is configured to generate a media stream comprising the 
media based on the selected presentation option. Further 
details of the server will be clear from various embodiments 
described below. 

FIGS. 2-4 illustrate an embodiment of displaying media 
using preset option in which the media is preprocessed while 
FIGS. 6-7 illustrate another embodiment of displaying media 
in which user interaction is used in the media generation 
process. 

FIG. 2 illustrates a display on a media player in accordance 
with an embodiment of the invention. 

FIG. 2 illustrates the display 110 of a media player, which, 
in various embodiments, may be a display of a laptop com 
puter, a desktop computer, a handheld computer Such as a 
tablet, a netbook, or a Smartphone. In one or more embodi 
ments, the display 110 may be physically separate from the 
media player, for example, a monitor connected to a media 
player. 

Referring to FIG. 2, the display 110 may include a play 
control box 120 for controlling the playing of the media. The 
play control box 120 may include features to play, pause, or 
stop the media stream, for example, using a play button 130. 
A time line 150 may indicate the location of the play head 140 
within the media stream. Similarly, the total time length 160 
of the media stream may be indicated. 

Additionally, in various embodiments, the play control box 
120 includes a navigational box 170. The navigational box 
170 provides access to additional information regarding the 
scene being played. Alternatively, the play control box 120 
and the navigational box 170 may be within separate parts of 
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the display 110. Both or either the play control box 120 and 
the navigational box 170 may be hidden during normal play 
back. 

In one or more embodiments, the navigational box 170 
may have a plurality of navigational indicators 175. The navi 
gational indicators 175 may furnish additional information 
regarding the scene, shot, or frame being played. For 
example, the navigational indicators 175 may provide infor 
mation regarding how the scene was shot. 

In another embodiment, the navigational indicators 175 
may provide interviews with the actors or directors regarding 
the scene being played. In various embodiments, the naviga 
tional indicators 175 may provide information related to the 
scene, which may include editorial, cut-out scenes, related 
news, related critics, related advertisement, or any other 
information that a user would like to see. Upon clicking the 
corresponding navigational indicators 175, the requested 
information may be played in the same window or in a tem 
porary pop-up window or an overlay on top of current ren 
dering video layer on the same player. 

In one or more embodiments, the users may also have a 
choice to configure the display as well as select the choice of 
the desired play back. The user configuration may be per 
formed by the user in an initial set up, using a pre-configured 
file, using an adaptive learning process, or completely manu 
ally whereby the user inputs a choice for each selection. For 
example, the user may decide to watch the cut-out scenes of 
an interesting portion of the media stream. However, the user 
may want to see the cut-out scenes at a faster frame rate. Such 
a user may select the desired viewing parameters as described 
above. In an adaptive learning process, if the user manually 
selects a 2x frame rate for cut-out scenes, after a pre-deter 
mined number of selections, the media player begins to ren 
der cut-out Scenes at 2x frame rate. In various embodiments, 
the users have flexibility to select viewing parameters such as 
browsing speed including constant or varying framerate, type 
of information displayed. 

In various embodiments, the selected media may be 
requested from the same video server 10 or from a different 
Video server. For example, in response to a user request, the 
QME 60 may find that the video server 10 currently holding 
the media does not have the requested scene. However, the 
QME 60 may be able to obtain this media from another video 
SeVe. 

FIG. 3 illustrates another embodiment of a display of a 
media player, wherein the user is provided system generated 
navigable media. 

In various embodiments, the system generated content may 
be based on consumption patterns. The system generated 
content may include both media as well as reference infor 
mation (metadata, which is information describing the 
media). The system generated content is designed to help the 
user quickly gauge the prototypical methods of consuming 
the given content. The system generated content may be 
customized on a peruser basis so that personal preference can 
be presented more prominently over the rest of the consump 
tion methods. 

Referring to FIG. 3, the display 110 of a media player 
includes a content box 200 for displaying system generated 
content. In various embodiments, the content box 200 may be 
presented upfront or hidden behind some clickable button or 
object. The content box 200 includes a plurality of content 
type boxes 210. Each of the content type boxes 210 has a 
descriptor box 220 describing the type of content and may 
also include a time box 230 showing the time taken to play the 
content displayed. Further, each content type box 210 
includes a display box 240 for showing the corresponding 
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8 
system generated content information. In various embodi 
ments, the information within the display box 240 may be 
synced to the current media being played so that it may 
continuously change as the media is played. This syncing 
between the information in the display box 240 and the video 
being played provides an interactive experience to the user. 
Thus various objects may appear or disappear depending on 
the scene being played. 

In various embodiments, each of the content type boxes 
210 may display a different type of content. For example, a 
first content box may include highlights 250 within the media. 
Highlight based content help users looking for a subset of the 
Video content as Summary or highlight to reduce time invest 
ment. These highlights 250 may be highlights of scenes, 
shots, frames, or other Suitable units within the media stream. 
A user may choose to watch only the highlights 250 within the 
media, and select a highlight with an appropriate length opti 
mal for the user's available time, for instance. 

In various embodiments, the highlights may be categorized 
based on user preference. For example, the user may indicate 
that she wants to watch financial highlights within a new 
bulletin. Thus, the highlights 250 indicate portions within the 
media stream having the financial highlights. The user has the 
option to Scroll from one highlight to the next, or watch a 
continuous media stream of just the highlights. For example, 
in FIG. 1, this user preference is communicated by the QGE 
70 to the MGE 20 using the QME 60. The MGE 20 generates 
a media stream showing the highlights from the media 
Stream. 

In one or more embodiments, the highlights may be gen 
erated by the user, user preference, and/or user behavior. In 
one embodiment, a user may have determined, for example, 
by tagging or adding highlights into a media stream, the 
portions within the media that interest him. Alternatively, the 
highlights may be decided by the user or the system based 
upon regions of the media that a particular user watches often. 
For example, the user may show a portion of a school com 
petition video in which her daughter performs. The user may 
repeatedly watch this portion of the school video while skip 
ping other portions. This behavior of the user may be auto 
matically monitored (e.g. using a SLE 80 described in FIG. 
15) and the media highlights 250 may be generated in one 
embodiment. In another embodiment, the user may tag this 
portion of the video as custom highlight, which is presented to 
the user as highlights 250, while watching this media at a later 
point in time or share with friends and family as one of the 
preset selectable highlight options. 

Embodiments of the invention may include a second con 
tent box 210 displaying objects 255. Objects 255 may be 
segments of the media stream generated based on user inter 
ests. The objects 255 may be any part of the image in the most 
general embodiment, and may be representative of specific 
people, animals, things, objects of interest, etc. in specific 
embodiments. As an illustration, the objects 255 may com 
prise all scenes having a particular character within a movie. 
For example, a user may be interested in watching all the 
events performed by a particular Swimmer from amongst all 
media content from the Olympics. The Swimmer may appear 
in different events within the media, for example, during the 
preliminary heats, quarterfinals, semifinals, finals etc. Upon 
user input through the QGE 70, and feedback from the QME 
60, the MGE 20 generates a media content showing instances 
in which the swimmer appeared (see, FIG. 1). The instances 
may be classified on story, Scene, shots, a particular number 
of frames, or any other Suitable media length. In various 
embodiments, the rendering method of these selected media 
options comprising a target object (e.g., Swimmer) may be 
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implemented via a series of video markers, for example, 
indicated on control bar of the media player so that an user 
may jump from one appearance of the target object to Subse 
quent appearances. 
As illustrated in FIG. 3, the display of the media player 

displays the instances over which one or more objects 255 
appear within the media stream. For example, multiple 
objects 255 may be displayed using color, pattern, or numeric 
coding. The user may input their object preferences during or 
prior to the rendering of the media stream. In one or more 
embodiments, the objects 255 may be entered based on user 
highlighting (including using mouth, touch, eyebrows etc.), 
audible input such as Sound or speech dictation, physical 
movement of the user Such as mouth, eye brows, gesture, 
brain wave (BCI), or via an adjunct device (also known as 
secondary device such as a Smartphone or tablet in hand), or 
other input methods. 
One or more embodiments of the invention may include a 

content box 210 with audio cue points within the content box 
200. Audio cue points may be audio or textual data relating to 
different portions of the media. A user may be able to select 
audio clips such as words, phrases, or sound clips related to 
that portion of the media or speech transcripts extracted from 
the video during pre-processing, for example, by the MGE 20 
(FIG. 1). In various embodiments, all of the above descrip 
tions relating to video object selection/combining may also 
be applied to audio clips and segments, in parallel with the 
Video processing in one embodiment. However, the selection 
process may be tailored (different) because cannot be visually 
selected unlike video. 
An embodiment of the invention may include a content box 

210 with scenes 290. Scenes 290 may be based upon a user 
decision point in one embodiment. In one or more embodi 
ments, the scenes 290 may represent a type of event within the 
media. In other embodiments, scenes 290 may be decided 
during media pre-processing, for example, at the MGE 20 in 
FIG. 1. As an example, scenes 290 of an NBA game can be 
consumed by looking only at the free throws or all the 3-point 
shoots, etc. Such scene based classification may be performed 
during pre-processing either at the video server 10 or the 
MGE 20 (e.g., FIG. 1). 
An embodiment of the invention may include a content box 

210 with classification based on interest of other users. Inter 
est base consumption method may include information on the 
consumption of the media rather than just different aspects of 
the media. In one or more embodiments, a user may be pre 
sented with information of how other users have consumed 
this content. This information may be presented to the user in 
different forms. For example, aheat map may show regions of 
the media having more or less hits. The heat map may indicate 
consumption of a piece of media within the video and may be 
within different groups, for example, within a geographic 
area or group of consumers etc. Such heat maps may be fed 
back using metadata in Some embodiments. Such hit portions 
may be illustrated statistically using numerical codes 260 or 
visually using color maps 270 as illustrated in FIG. 3. 

Interest information may also be shown as textual data, 
e.g., inform of tags. In various embodiments, the content box 
210 shows the distribution of tags inserted by other users 
within the media. A tag is a user inserted piece of information 
(comments, reaction, additional info, etc.) that may be on a 
per video basis (existing today) or on a time-stamp based 
where the comment is inserted at the exact moment of the 
media and/or even tagged on an object within the video image 
space (not available). 

Further, in some embodiments, the interest classification 
may combine the hit information with different user groups. 
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10 
In various embodiments, user groups may be user defined, 
e.g., circle of friends, family, user city, user religion etc. In 
Some embodiments, the user groups may be preselected dur 
ing pre-processing based on user consumption patterns and 
user Social networks etc. For example, a user may be shown 
the comments of his friends on a specific segment of a video. 
The user may want to watch only that specific content without 
watching all of the media. In various embodiments, the user 
may select the portion of the media playing this segment by 
using the control box 210 showing the user interest data such 
as numerical codes 260, color maps 270, or other textual data. 
In various embodiments, the rendering of other related con 
Sumption data may be based on location (e.g., country, city, 
town), and/or social grouping based (e.g., School, commu 
nity, profession, religion, friends circle, family, and relatives, 
etc.). 

In various embodiments, the interest information may be 
available for consumption to the user in different ways. For 
example, a user may be able to choose to watch only portions 
of the media having a certain minimum interest. Ora user may 
be able to watch portions of the media having less interest at 
a faster frame rate than a portion of the media having more 
interest. Alternatively, a user may decide to watch only por 
tions of video with a certain interestlevel, e.g., one having the 
most interest or ones having interest comments, or most tag 
gings etc. 

FIG. 4 illustrates an embodiment of the invention using a 
combination of more than one type of content information. 

Previous embodiments described the use of scene selection 
windows displaying related and additional information in 
various forms. For example, FIG. 2 illustrates the use of 
navigational indicators 175 to furnish additional information 
while embodiments of FIG.3 illustrate a content type box 210 
displaying the occurrence of different types of content within 
the media. In one or more embodiments, the display box 240 
may illustrate a time line showing a combination of interest 
data and another content type. For example, the time line may 
illustrate a combination of interest data Such as color maps 
270 and headlines 250, or distribution of timed tags (both 
users inserted or system/publisher inserted), or alternatively 
Summary data. 

Further, in or more embodiments, the combined interest 
summary information 310 may be weighted. For example, if 
the headline data as a function of time is H(t) and the interest 
information (e.g., hit rate) as a function of time within the 
media is I(t), the combined interest-Summary information 
310 may represent H(t)I(t). This weighting may be imple 
mented in various ways. For example, in one way, the interest 
data may change the speed or frame rate of the media. There 
fore, headlines or Summary of the media having the most 
interest will be played at normal speed while headlines or 
Summary of the media having less interest will be played at 
faster frame rates or in the presence of Adaptive BitRate, 
select a lower bitrate or both. Thus, the user will covertheless 
interesting headlines quickly while spending more time on 
the more interesting portions. 

FIGS. 2-4 illustrate only a few ways of implementing the 
above while embodiments of the invention include variety of 
different presentations. In various embodiments, users are 
offered prototypical consumption methods that have broad 
utility. For example, the methods may be further broken down 
into different content type box 210 when the total methods/ 
options are too long to be rendered within a single content 
type box 210. 

FIG.5, which includes FIGS.5A-5C, illustrates operations 
in accordance with an embodiment of the invention for dis 
playing media as described with respect to FIGS. 2-4. 
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Referring to FIG. 5A, a client, e.g., media player sends a 
request for streaming a media (Step 510). The media player 
may also send further user information Such as a user prefer 
ence information (e.g., as described above) (Step 520). 

In one embodiment, the media player may provide further 
information regarding the navigational indicators (FIG. 2) 
that the user would like to be furnished. As an example, the 
media player may request to be provided with cut-out Scenes 
and interviews but not any information regarding reviews, 
ratings, and editorials for a movie. 

In another embodiment, the media player may choose the 
categories of content type to be provided for each media. As 
an example, the media player may request to be always pro 
vided with headline information. Similarly, the media player 
may define the preferred resolution and frame rate for the 
headlines if requested by the user. 

The media player receives the corresponding media stream 
along with the navigational/content data (Step 530). Next, a 
display of the media player shows the media stream and the 
navigational/content data (Step 540). 

In an alternative embodiment described in FIG. 5B, a cli 
ent, e.g., media player sends a request for streaming a media 
to a media server (Step 510) and receives content information 
(Step 511). The content information includes different 
options to consume the media. For example, a user can select 
a certain option to consumer the media as described in FIGS. 
2-4. The media player displays the content information in a 
player window (Step 521), e.g., as navigational box 170 (FIG. 
2) or content box 200 (FIG. 3). While watching or before 
watching the media, the user may select one way of consum 
ing the media from the content information (Step 531). A 
request to stream the media based on the selected way is 
transmitted (Step 541). The media player receives and then 
displays another media stream in accordance with the 
selected option (Step 551). In some embodiments, small por 
tions of various media streams/options are downloaded along 
with the initial media stream so that Subsequent navigations 
render quickly without delay. For example, a small portion, in 
one case a few second worth of video, of each key options 
may be downloaded initially so that Subsequent navigation 
between the key options is rendered very quickly. 

In an alternative embodiment described in FIG. 5C, a 
method of displaying a media at a media server comprises 
receiving a request to stream a media from a media player 
(Step 512). The media server generates content information 
comprising a plurality of options to consume the media (Step 
522). In this embodiment, the media server pre-processes the 
media generates the content information. For example, this 
may be performed at the MGE 20 described in FIG. 1. The 
MGE 20 may generate different ways to consume the content, 
e.g., highlight, Summary, Scenes etc. as described above using 
FIGS. 2-4. 
The media server sends the content information (Step532). 

The method further includes receiving a selected way from 
amongst the plurality of options (Step 542). For example, a 
user may select a certain preference to watch the media. This 
information is received at the media sever. The media server 
generates a media stream in which the media is based on the 
selected option (Step 552). For example, if the user selected to 
watch only highlights, the new media stream is a stream of 
highlights. 

FIG. 6-7 illustrate alternative embodiments of using navi 
gational media having spatial and temporal user interaction. 

Spatial media navigation allows users to navigate the video 
in spatial domain in a variety of manners. Thus, the user is 
provided an interactive experience. The use may interactively 
request the media of interest while watching the media. 
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Unlike the prior embodiments, described previously, in these 
embodiments, the users are initially rendered a media stream 
having less information than the original media. For example, 
a higher resolution 1080p media file may be streamed at 640p 
to minimize bandwidth or account for limitations in the dis 
play of the media player. Similarly, a high resolution original 
media Such as an IMAX movie having a wider perspective or 
a 360 degree view video or a multi-view video may be con 
Verted in a plurality of separate movie streams so that a user 
may switch between the different movie streams to get dif 
ferent perspective of the media during streaming. Multi-view 
videos may include multiple views of a subject/point of inter 
est, and multiple views from a point looking out at different 
angles, or graphically, e.g., using graphic keys. 

FIG. 6 illustrates a display 110, which may be part of a 
media player or may be separate from the media player in 
accordance with an embodiment of the invention. Referring 
to FIG. 6A, a display 110 of the media player outputs a main 
window 610 playing the media. However, the media being 
played has been pre-processed and divided into a plurality of 
angles, views, objects, regions, Scenes, stories etc. as will be 
described later in more detail. In one or more embodiments, 
these pluralities of angles, views, objects, regions, scenes, 
stories etc. may include embedded links or queries to addi 
tional or related content. 

For instance, as illustrated in one example in FIG. 6A, users 
may highlight a specific object/region, blow up an object/a 
region of interest to see more details of that particular object/ 
region and/or to obtain more information about the high 
lighted portion, or do a combination of the above. 

In various embodiments as illustrated in FIGS. 6A and 6B, 
a multiple layered view of the scenes may be used. In the 
embodiment of FIG. 6A, the highlighted portion 605 of the 
Video pops up to the foreground in the same video as a 
foreground window 615, but the original video may be 
slightly dimmed to the background. The highlighted portion 
may be played at a higher resolution in the foreground win 
dow 615 relative to the original resolution of the highlighted 
portion 605 in the original window, now in the background. 

In one or more embodiments, the original video may con 
tinue to play in the background, for example, at a lower 
resolution to avoid consumption of resources until the new 
window is closed in one embodiment. 

Embodiments of the invention may also include a multiple 
layered audio scheme. For example, in FIG. 6A or 6B, the 
audio of the main window may include Substantial back 
ground noise. However, when the user Zooms or selects a 
particular object or region, the audio of the objects within the 
selected portion is magnified relative to the background when 
the media is played in the new window. 

In the embodiment of FIG. 6B, the highlighted portion 605 
of the video pops-up and plays in a different pop-up window 
620. Thus, in one embodiment, the video continues playing in 
the pop-up window 620 while the original window may be 
dimmed and may play at a lower resolution. 

In an alternative embodiment illustrated in FIG. 6C, after 
selecting objects/regions within a highlighted portion 605, 
users may click on a pop-menu 630 and obtain information, 
such as textual description 640, related to the selected object/ 
region. 

Advantageously, in or more embodiments, the audio out 
put of the media player is continuous and Smoothly transi 
tions while transitioning the display to the highlighted portion 
605. 

In various embodiments, the media player may allow users 
to choose the way they want to navigate. The user may be 
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provided various options based on the user preferences and 
profiles or may be provided instantly based on user input. 

Embodiments of the invention include contextual media 
navigation to enable additional media consumption via con 
text aware modeling. A contextual media navigator enables 
users to navigate through a media in different spaces based on 
the specific context of interest. 

FIG. 7, which includes FIGS. 7A-7C, illustrates an 
embodiment of the invention highlighting a panorama based 
spatial navigation. 
As illustrated in FIG. 7A, the play main window 710 dis 

plays the media stream while a portion of the display shows 
the complete media that may be viewed using a preview 
display window 720. For example, FIG. 7 illustrates a 180° 
preview display window 720 from which the user may select 
a portion of the media to watch. In another embodiment, a 
270° or a 360° preview display window 720 may be used. 

FIG. 7B illustrates an embodiment in which the original 
media is a panoramic movie having an angle of view 0 as 
shown within the preview display window 720. A user selects 
a portion of the angle of view A0. 

FIG. 7C illustrates another alternative embodiment 
wherein a high resolution media Such as a 4K media (e.g., 
4096x2160 pixels) having a larger view may be converted 
into a lower resolution media such as 2K (e.g., 2048x1080 
pixels) media having a smaller view angle while adding a 
preview display window 720 from which the user may select 
a portion of the media. To illustrate clearly, the original pic 
ture size is shown with four quadrants (I, II, III, and IV). The 
user has selected the second quadrant II which is being 
streamed at 2K. The user may select other quadrants from the 
preview display window 720. 

In one or more embodiments, the properties of the preview 
display window 720 may be automatically adjusted, for 
example, at the time of the media generation at the MGE 20 
(FIG. 1). 

In various embodiments, the preview display window 720 
may be predefined, for example, allowing the user to select 
from certain angle of views. For example, the preview display 
window 720 may include clickable objects or regions. Alter 
natively, the preview display window 720 may be user select 
able in which the users may select the angle of view. 
As another example, embodiments of the invention pre 

sented in FIGS. 7 and 8 offer advantages in low bandwidth 
situations. AMGE 20 may generate a lower resolution media 
and a MRE 40 may receive fewer layers of the descriptor data 
depending on the capabilities of the media player as well as 
the network conditions. 

The navigational system implementing the above 
described methods will now be described using FIGS. 8-13. 
The following is defined prior to the description of the 

navigation system to facilitate the description. Let Obj(i) 
denote the i' object (i.e., object i) within a media, Reg(i) 
denote thei" region (i.e., regioni) within a media, Scn(j, t, t, 
t) denote thei" scene with starting timet, and ending timet, 
and Sty(k, t, t) denote the k" story with starting time t and 
ending time t. Let Loc(Obj(i), t) denote the location of thei" 
object Obj(i) at time t, and Loc(Reg(i),t) denote the location 
of the region i Reg(i) at time t. 

Let Szo(Obj(i), t) denote the original display size of the 
object iObj(i) at time t, Szo(Reg(i), t) denote the original 
display size of the region i Reg(i) at time t, RSZ(Obj(i), t) 
denote the display size of the object iObj(i) relative to the 
original size of the object in the media at time t, and RSZ(Reg 
(i),t) denote the display size of the region i Reg(i) relative to 
the original size of the region in the media at time t. 
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14 
The media playback speed relative to the normal playback 

speed at time t is denoted as speed V(t). Therefore, the Zero 
speed, i.e., V(t)=0, represents a pause in the playback and an 
infinite speed, i.e., V(t)=OO, represents a skip or jump over. For 
instance, V(t)=2 represents a fast forward at 2x of the normal 
playback speed. 

Let Apr(Obj(i)) represent the accessibility of object i, Apr 
(Scn(j, t, t) represent the accessibility of scene j, and Apr 
(Sty(k, t, t) represent the accessibility of the k" story, with 
Apr(a) e 0, AObj, Apr(a) e 0, AScn, and Apr(a) e 0, ASty 
respectively. Here, AObj, AScn, and ASty identify the maxi 
mum accessibility level that may be defined based on differ 
ent service provider preference or application requirements. 

FIG. 8 illustrates a media generation engine (MGE 20) 
(e.g., FIG. 1) in accordance with an embodiment of the inven 
tion. 

Invarious embodiments, the MGE 20 may be part of a local 
server, a network server, a cloud server, or part of the media 
player. 
The MGE 20 includes an object generator 810 to generate 

a plurality of objects within a media and a region generator 
820 to generate a plurality of regions within the media. The 
MGE 20 also includes a scene generator 830 to generate a 
plurality of Scenes within the media and a story analyzer to 
analyze the media and generate one or more stories within the 
media. The MGE 20 further includes a description generator 
850 to describe each of the above. For example, the descrip 
tion generator 850 may generate descriptions for each object 
within the plurality of objects, each region within the plurality 
of regions etc. The MGE 20 may include a post-processing 
tool 855 that computes properties of the generated objects, 
regions, scenes, and stories. For example, the post-processing 
tool 855 may compute the location and original resolution of 
an object generated by the object generator 810. The MGE 20 
may also include an apr generator 860 to generate the acces 
sibility of the above objects, regions, scenes, stories etc within 
the media. The MGE 20 may include a manifest file generator 
870 and an index file generator. The manifest file may include 
description regarding the accessibility and other metadata to 
facilitate media to be navigable. In various embodiments, the 
index file may include information regarding the data struc 
ture of the description data stream. The following description 
provides further details on the various units within the MGE 
20. 

Thus, as described above, the MGE 20 includes an object 
generator 810 generating the objects Obj, a region generator 
820 for generating the regions Reg, a scene generator 830 for 
generating the scenes Scn, a story analyzer 840 for generating 
the stories, a description generator 850 for generating the 
descriptions, a post-processing tool 855 for generating loca 
tion and display size information for the processed media, a 
Apr generator 860 for generating the accessibilities, a mani 
fest file generator 870 and an index file generator 880. The 
MGE 20 may also include a MGE receiver 890 to receive 
media. 

FIG. 9 illustrates the operations of the MGE in accordance 
with embodiment of the invention. 

Referring to FIG.9, the MGE 20 receives a media from the 
video server 10 (step 910). The media is analyzed to generate 
output and intermediary objects and files. In various embodi 
ments, the object generator 810 in the MGE 20 generates the 
object Obj(i) and the region generator 820 generates the 
region Reg(i) Such that i=1, I. Similarly, the scene generator 
830 and the story analyzer generate the scenes Scn(j).j=1, J 
and the stories Sty(k), k=1, Krespectively. 
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The location, original display size, and relative display size 
are computed for each location and region within the media, 
i.e., Loc() Szo(), RSZ() of Obj(i) and Reg(i) are generated 
(step 930). 

Next, in various embodiments, at the description generator 
850, descriptors for each object, region, Scene, and story are 
generated (step 940). For example, metadata that includes 
various information about the objects, regions, Scenes, and 
stories within the media. The metadata may be generated 
using an approachable media description scheme in one 
embodiment. 

In one or more embodiments, the descriptors may be saved 
separately, e.g., as a descriptor data file or may be saved with 
the video data stream. For example, in one embodiment, this 
may be selected depending on the service provider's specifi 
cations. In most applications, the descriptors are saved sepa 
rately for quality of experience (QoE) optimized video access 
and navigation Scalability. 

Various embodiments of the present invention use a lay 
ered description scheme to facilitate scalable media naviga 
tion. In various embodiments, media description schemes in 
available standards such as MPEG21 and MPEG7 may be 
used. Alternatively, a simpler Scalable description scheme 
may be defined Such that multiple dimensions of layers along 
temporal and spatial dimensions of containers, which may be 
groupings of regions or objects, may be used to facilitate 
scalability. 

In one or more embodiments, the accessibility of the video 
may be defined by the service provider or application require 
ments. Policies of accessibility of the video may be defined 
and created at the MGE, e.g., using the Apr generator 860. 

After the descriptors are extracted, the corresponding 
descriptor description data may be generated (step 950). The 
descriptor description data describes the previously gener 
ated descriptor information. 

Next, the manifest file and the index file are generated (step 
960). The index file may include lists of the data structure of 
the objects, regions, scenes, and stories description data 
stream. The index file may also include synchronization data 
to enable these to be synced to the media file. 

The manifest file may serve as the descriptor description 
file. The manifest file may comprise different description, Apr 
data, and other metadata to facilitate different uses of the 
navigable media. For instance, the descriptor file location, the 
overall metadata, Such as navigable media accessibility, 
usable policy, media title, genre, and producer info, and addi 
tional annotations, etc. may be included in the manifest file. 

In one embodiment, the manifest file is packaged sepa 
rately from the descriptor data file. In another embodiment, 
the manifest file may be packaged into the same file as the 
descriptor data file. In various embodiments, the decision 
may be made based on application requirement, service 
requirement, etc. 

With the index file, a player can easily and quickly allocate 
the description media data for media navigation. In some 
cases, it also helps to conserve resources such as bandwidth 
and memory. In this case, the descriptors are extracted in real 
time. Notice that this embodiment is only suitable in certain 
application scenarios where real time extraction is easily 
achievable and cost effective. 

In another embodiment, the descriptor extraction takes 
advantage of the cloud computing resources. The description 
data streams are delivered separately but in time for media 
navigation at the player. 
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The approachable media delivery engine (MDE 30) will 

now be described. FIG. 10 illustrates operations performed at 
the MDE 30 in accordance with embodiments of the inven 
tion. 

In various embodiments, the MDE may be part of a local 
server, a network server, a cloud server, or part of the media 
player. In various embodiments, the approachable media 
delivery includes the delivery and synchronization of the 
descriptors along with the video data stream to assure Scal 
able and QoE optimized delivery. 

In one embodiment, the descriptors are delivered to the 
client for navigable media access. A layered packaging and 
scheduling scheme may be used to facilitate Scalable and QoE 
optimized delivery and access. In one case, descriptors in 
different layers of containers may be packaged in different 
layers for delivery. Package deliveries are prioritized based on 
the location of the container layer. 

In other embodiments, the descriptor data streams may be 
maintained at a server, for example, where thin clients are 
enabled for navigable media access. Interactions and naviga 
tions are jointly achieved with the descriptor processor/server 
and the client. 

Details of the implementation algorithms are skipped 
because a person having ordinary skill in art can easily imple 
ment such packaging and scheduling algorithms in different 
styles based on the specific application and service require 
mentS. 

The approachable media rendering engine (MRE 40) will 
now be described using FIGS. 10 and 11. 

FIG. 10 illustrates the components within the MRE 40. A 
generic MRE 40 may include a manifest and index files 
acquirer 1010 for acquiring the manifest file and the index 
file, manifest and index files extractor 1020 for extracting the 
acquired manifest file and the index file, a navigable media 
data stream acquirer 1030 for acquiring the navigable media 
data stream and a navigable media data stream render 1040 
for rendering the navigable media data stream. 
The MRE 40 may optionally include a descriptor data 

stream acquirer 1050 and a descriptor data stream render 
1060. 

FIG. 11, which includes FIGS. 11A and 11B, illustrates 
operations within the MRE in accordance with embodiments 
of the invention, wherein FIG. 11A illustrates the embodi 
ment where the descriptor data stream is received by the MRE 
40, and wherein FIG. 11B illustrates the embodiment where 
the descriptors are maintained at a server. 

FIG. 11A will be described along with FIG. 10 in accor 
dance with an embodiment of the invention. 

Referring to FIG. 11A, the MRE 40 receives the manifest 
and index files from the MDE30 (Step 1110). If the descriptor 
description data file is separate from the manifest file, the 
descriptor description data file is received before or after 
receiving the manifest and index files. 

Next, the MRE 40, e.g., at the description data stream 
acquirer 1050, receives the first layer of the descriptors (Step 
1120). As next illustrated, the MRE 40 checks if all descrip 
tors in the descriptor data files have been downloaded (Step 
1130). Further, depending on the application and service 
specifications, not all layers of the descriptors maybe 
acquired in Some embodiments. 

Referring to step 1140, to assure QoE, MRE 40 checks 
availability of resources, especially network conditions while 
the video stream is downloaded to decide how and when to get 
the associated navigable media data streams. For example, 
the MRE40 may decide not to download the higher resolution 
navigable media data streams because of the need for large 
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bandwidths. If necessary, further layers of the descriptors are 
downloaded by the MRE 40, e.g., by the description data 
stream acquirer 1050. 

FIG. 11B illustrates operations in an alternative embodi 
ment where the descriptors are maintained at a server. FIG. 
11B will be described along with FIG. 10 in accordance with 
an embodiment of the invention. 

In this embodiment, only manifest and index files are 
acquired (step 1110) at the manifest & index files acquirer 
1010 and extracted (step 1160) at the manifest & index files 
extractor 1020. 
An interaction data extractor 1070 extracts and packages 

the interaction data (Step 1180) and sends to the server (Step 
1190), which may be the video server 10 (FIG. 1) or a local, 
network, or cloud server, for processing and rendering a 
description data stream to the media player. 

Another important component of the MRE is the menu 
generator 1080. Once the manifest file is received, it is pro 
cessed. The menu, such as the navigational box 170 (FIG. 2), 
content box 200 (FIG. 3), and the pop-up menu 630 (FIG. 
6B), is generated at the MRE 40 from the information in the 
manifest file. 

FIG. 12 illustrates operations within the query generation 
engine (QGE 70) in accordance with an embodiment of the 
invention. 

In some applications, the navigable media grants accessi 
bility to information associated with some or all objects, 
regions, Scenes, and stories within the media. In one or more 
embodiments. Such associated information may be retrieved 
from the web instead of the description data stream. 

In various embodiments, the QGE 70 facilitates the query 
generation via the MRE interface. The QGE 70 extracts the 
actions taken by the accessing point of the interface (Step 
1210), translates them into a query Q of n dimensional tuple 
(Step 1220), and sends them to the QME 80 (Step 1230). 

FIG. 13 illustrates operations within the query mapping 
engine (QME 80) in accordance with an embodiment of the 
invention. The QME 80 receives the query Q from the QGE 
70 (Step 1250) and searches the internal database (Step 
1260). If the answer to the query is not available within the 
internal database or if the obtained results are unsatisfactory 
based on a predefined metric, the QME 80 searches the web 
(Step 1270). The QME 80 returns the results to the MRE 40 
either directly or through the MGE 20 or MDE30 so that the 
associated content is rendered to the display of the media 
player (Step 1280). 

FIG. 14 illustrates operations in accordance with an 
embodiment of the invention for rendering media as 
described with respect to FIGS. 2-4 and/or FIGS. 6-13. 

Referring to FIG. 14, a client, e.g., media player sends a 
request for streaming a media (Step 1410). The media player 
may optionally also send further user information Such as a 
user preference information (Step 1420). The media player 
receives media along with navigational and content data (Step 
1430), which is rendered to the display (Step 1440) 
The media player may send another request for streaming 

by selecting an object, a region, a scene, or a story within the 
media while the media is playing, for example, as illustrated 
in FIG. 6 (Step 1450). Alternatively, the media player may 
send another request for streaming by selecting associated 
content (e.g., from the content box 200 in FIGS. 3, 4 or the 
navigational box 170 in FIG. 2). 
The requested media stream is received at the media player 

(Step 1460), for example, after processing at the MGE 20, the 
MDE 30, and MRE 40 as described previously. In various 
embodiments, this requested media may be available at the 
local server 100, the video server 10, or the cloud. 
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FIG. 15 illustrates an alternative embodiment of the navi 

gational system. 
This embodiment is similar to the embodiment of FIG. 1. 

However, unlike FIG. 1, this embodiment includes a smart 
learning engine (SLE 80). The SLE 80 is configured to learn 
userpreferences based on the navigation of the user overtime. 
The SLE 80 communicates this information to the MGE 20, 
which adds the generated user information to the existing user 
preferences or replaces the user preferences. 

FIG. 16 illustrates a representative navigation system in 
accordance with embodiments of the invention. 
The navigation system 1600 includes a receiver 1610, 

which may include a wireless antenna receiver and/or a wired 
network connection port for receiving the media content, for 
example, if it is stored at a remote location. The navigation 
system 1600 also includes a memory 1630, which may 
include both a non-volatile memory and a volatile memory. In 
one embodiment, instructions for performing the operations 
described with respect to FIGS. 2-5, 6-7,9, and 11-13 may be 
stored in a non-transitory storage medium such as a magnetic 
storage medium or a solid state storage medium in the 
memory 1630. 
The navigation system 1600 may include further I/O 

devices 1650 for inputting and outputting data. For example, 
the I/O devices 1650 may include an optical disc such as a 
laser readable medium, for example, a compact disc reader, a 
blue ray disk reader, and/or digital video reader etc. In one or 
more embodiments, the instructions for performing the 
operations as described in FIGS. 2-5, 6-7, 9, and 11-13 may 
be stored in an optical disc, which is a non-transitory storage 
medium. 
The navigational system 1600 may also include a display 

1660 and a transmitter 1640 for transmitting the various data 
including the media and the descriptors. The transmitter 1640 
may include plurality of wireless antennas and/or a wired 
port. The transmitter 1640 and the receiver 1610 may be 
combined together in some embodiments. 
The navigational system 1600 includes a processor 1620 

configured to execute the instructions for performing the 
operations described with respect to FIGS. 2-5, 6-7, 9, and 
11-13. The processor 1620 may comprise a single processor 
or a plurality of processors. In one or more embodiments, the 
processor 1620 may perform the functions of each of the units 
described in FIGS. 1, 8, 10, and 15 sequentially or in parallel. 
For example, the processor 1620 may behave as the MGE 20 
and then the MDE 30 and so on. 

FIG. 17 illustrates a representative a media player in accor 
dance with embodiments of the invention. 
The media player 1700 includes a media player (MP) 

receiver 1710, which may include a wireless antenna receiver 
and/or a wired network connection port for receiving the 
media content, for example, if it is stored at a remote location. 
The MP receiver 1710 may be used by the media player 1700 
to receive the media stream as well as the manifest, index, 
descriptor data files. 
The media player 1700 also includes a MP memory 1730, 

which may include both a non-volatile memory and a volatile 
memory. In one embodiment, instructions for performing 
some or all of the operations described with respect to FIGS. 
2-5, 6-7, 9, 11-14 may be stored in a non-transitory storage 
medium Such as a magnetic storage medium or a solid State 
storage medium in the MP memory 1730. 
The media player 1700 may include further MPI/O devices 

1750 for inputting and outputting data. For example, the MP 
I/O devices 1750 may include an optical disc such as a laser 
readable medium, for example, a compact disc reader, a blue 
ray disk reader, and/or digital video reader etc. In one or more 
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embodiments, the instructions for performing the operations 
as described in FIGS. 2-5, 6-7, 9, 11-14 may be stored in an 
optical disc, which is a non-transitory storage medium. 
The media player 1700 may also include a MP display 

1760 and a MP transmitter 1740 for transmitting the user 
specified parameter data. The MP transmitter 1740 may 
include plurality of wireless antennas and/or a wired port. The 
MP transmitter 1740 and the MP receiver 1710 can be com 
bined together in Some embodiments. 

The media player 1700 includes a MP processor 1720 
configured to execute the instructions for performing the 
operations described with respect to FIGS. 2-5, 6-7, 9, and 
11-14. The MP processor 1720 may comprise a single pro 
cessor or a plurality of processors. In one or more embodi 
ments, the MP processor 1720 may perform one or more of 
the functions of the units described in FIGS. 1, 8, 10, and 15 
sequentially or in parallel. 

FIG. 18 illustrates a generic architecture of a system imple 
menting the spatial and temporal navigational system in 
accordance with embodiments of the invention. 

Referring to FIG. 18, a plurality of video servers 1820 may 
be serving a media stream to a client 1830. Upon request, a 
first server 1810 may serve the client 1830 with a navigable 
media stream. In various embodiments, the first server 1810 
may be a standalone server or may be part of a video server 
1820. 

Embodiments of the invention enable and advance aug 
mented reality in which videos are often specially created in 
away to allow navigation through a specific geographic loca 
tion. Offering in-depth navigation capability to media content 
as described in various embodiments (e.g., FIG. 6) is one way 
to provide these advanced features and service capabilities to 
enhance the end user experience. 
As another example, a user selects an object, for instance, 

a star football player in an on-demand monday night football 
game. A navigable media player as described above invarious 
embodiments may help the user to navigate through the scene 
or story by highlighting and tracking the star, generating a 
Summary of highlighted Scenes with the specific star being 
active in the scene, and creating a story board that highlights 
the moments of the star in the game. For example, the star may 
be identified as an object during the media generation by the 
MGE 20 (FIG. 1). Alternatively, the star is assigned to be an 
object because of the user selection or preference. Thus, a 
user may be able to watch only the moves of the star player 
without having to watch the whole game. 
As yet another example, a user watching a cooking show 

may use navigable media to watch a shortened review of a 
recipe. After the show, the user may like to review a particular 
recipe and the cooking steps without a playback of the entire 
Video. The user clicks on a navigation menu and selects 
cooking step quick review. A shortened version of the video 
now plays on the Screen. The portions of the video that discuss 
the cooking steps are played back while skipping the other 
segments. In one embodiment, the recipe may appear on the 
screen during the playback and pause for several seconds so 
that the user captures the recipe. If the user is not familiar with 
one of the ingredients, she may click on the ingredient and 
select the type of information she seeks from a drop down 
menu. A new window may appear displaying a Zoomed image 
of the selected ingredient to let the user have a closer look. 
With another click, detailed description about that ingredient 
may appear. Afterwards, a list of local retailers carrying the 
ingredient along with the price may be displayed with a third 
click. The user may also be interested in getting more recipes 
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from the same chief. By clicking on the specific object of 
interest—the chief, related information may appear on the 
player for the user to browse. 

In yet another scenario, the user may be interested in one of 
the dresses in a video. The user may click on the dress or 
highlight the dress within the video. The dress may be previ 
ously defined e.g., as an object, and thus a detailed description 
may appear on the screen. Alternatively, the dress may be 
defined to be an object by the highlighting and a query is sent 
to provide further information regarding the dress. Using a 
drop down menu or input some search criteria, a list of pic 
tures of similar dresses may appear on the display. By click 
ing on one of the pictures, the user may obtain information 
about the store that sells that dress along with other features 
Such as the sale price, etc. Using another navigation tool, the 
user may also get a 3D synthetic view of the dress or even try 
it out virtually. For music lovers, a navigation window may 
appear with just a simple click for the user to check details of 
the music or song playing in the video. A drop down menu 
may help the user to easily find more information relating to 
the music. In various embodiments, the present invention 
may facilitate these and many other navigational media. 

In various embodiments, media may include any audio 
and/or video including animations or other motion picture 
type of multi-media content. Similarly, in various embodi 
ments, content information includes metadata, which is infor 
mation/data about or description of the media. 

While this invention has been described with reference to 
illustrative embodiments, this description is not intended to 
be construed in a limiting sense. Various modifications and 
combinations of the illustrative embodiments, as well as other 
embodiments of the invention, will be apparent to persons 
skilled in the art upon reference to the description. As an 
illustration, the embodiments described in FIG. 2-4 may be 
combined with the embodiments described in FIG. 6-7. It is 
therefore intended that the appended claims encompass any 
Such modifications or embodiments. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
changes, Substitutions and alterations can be made herein 
without departing from the spirit and scope of the invention as 
defined by the appended claims. For example, many of the 
features and functions discussed above can be implemented 
in software, hardware, or firmware, or a combination thereof. 

Moreover, the scope of the present application is not 
intended to be limited to the particular embodiments of the 
process, machine, manufacture, composition of matter, 
means, methods and steps described in the specification. As 
one of ordinary skill in the art will readily appreciate from the 
disclosure of the present invention, processes, machines, 
manufacture, compositions of matter, means, methods, or 
steps, presently existing or later to be developed, that perform 
substantially the same function or achieve substantially the 
same result as the corresponding embodiments described 
herein may be utilized according to the present invention. 
Accordingly, the appended claims are intended to include 
within their scope Such processes, machines, manufacture, 
compositions of matter, means, methods, or steps. 

What is claimed is: 
1. A method of playing media, the method comprising: 
receiving content information that provides a plurality of 

options to consume the media, wherein the media is 
previously generated, wherein the content information 
comprises information relating to contextual, spatial, or 
temporal features of the media, wherein receiving the 
content information comprises: 
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receiving an index file describing a structure of the con 
textual, spatial, or temporal features within the media, 

receiving a descriptor data file comprising descriptors 
for the contextual, spatial, or temporal features, the 
descriptor data file being received sequentially using 
a multiple layered scheme, and 

receiving a manifest file comprising description of the 
descriptor data file; 

displaying the content information of a media player, 
sending a request to stream the media based on one option 

selected from the plurality of options: 
receiving a first media stream; and 
displaying the first media stream, the first media stream 

being displayed in accordance with the selected option. 
2. The method of claim 1, further comprising: 
displaying a second media stream before sending the 

request to stream the media; and 
stopping the second media stream after receiving the first 
media stream. 

3. The method of claim 2, wherein the content information 
is displayed outside a player main window displaying the first 
media stream. 

4. The method of claim 1, wherein the content information 
comprises information for objects, regions, Scenes, or stories 
within the media. 

5. The method of claim 4, wherein the objects comprise 
people, things, and animals. 

6. The method of claim 1, wherein the content information 
is displayed in a play control box. 

7. The method of claim 1, wherein sending the request to 
stream the media comprises sending the request to stream the 
media based on a selection from a clickable option. 

8. The method of claim 1, wherein the plurality of options 
for consuming the media comprises an option selected from 
the group consisting of highlight based media consumption, 
Summary based media consumption, object based media con 
Sumption, Scene based media consumption, and heat map 
based media consumption. 

9. The method of claim 8, wherein the plurality of options 
further comprises an option selected from the group consist 
ing of video frame rate, video resolution, audio bit depth, 
audio bit rate, and audio channels. 

10. The method of claim 1, wherein the plurality of options 
for consuming the media comprises highlight and heat map 
based media consumption. 

11. The method of claim 1, wherein the content informa 
tion comprises information relating to temporal portions of 
the media stream. 

12. The method of claim 1, wherein the content informa 
tion comprises information relating to spatial portions of the 
media stream. 

13. The method of claim 1, wherein the plurality of options 
of consuming the media comprises consuming additional 
media related to temporal portions of the media stream. 

14. The method of claim 13, wherein the additional media 
comprise a media selected from the group consisting of cut 
out Scenes, related interviews, critiques, synopsis, editorials, 
ratings, and reviews. 

15. The method of claim 1, wherein the first media stream 
comprises navigable parts configured to be selected for fur 
ther streaming. 

16. The method of claim 15, further comprising: 
sending a request to stream a selected navigable part of the 

first media stream; 
receiving a second media stream with the selected navi 

gable part; and 
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displaying the second media stream, wherein a resolution 

of the selected navigable part in the second media stream 
is higher than a resolution of the selected navigable part 
in the first media stream. 

17. An apparatus for playing media, the apparatus compris 
ing: 

an interface comprising a receiver and a transmitter, 
the receiver comprising at least one of wireless antennas 

and wired ports, the receiver configured to receive con 
tent information that provides a plurality of options to 
consume the media, wherein the media is previously 
generated, wherein the content information comprises 
information relating to contextual, spatial, or temporal 
features of the media; and 

the transmitter comprising at least one of wireless anten 
nas and wired ports; and 

a processor coupled to the interface and coupled to a dis 
play, the processor operable to execute instructions that 
display the content information of a media player; 

the transmitter configured to send a request to stream the 
media based on one option selected from the plurality of 
options, 

wherein the receiver is further configured to receive a 
media stream, and wherein the processor is further oper 
able to execute instructions that display the media 
stream in accordance with the selected option, 

wherein the receiver is configured to receive an index file 
describing a structure of the contextual, spatial, or tem 
poral features within the media, wherein the receiver is 
configured to receive a descriptor data file comprising 
descriptors for the contextual, spatial, or temporal fea 
tures, wherein the descriptor data file is received sequen 
tially using a multiple layered scheme, and wherein the 
receiver is configured to receive a manifest file compris 
ing description of the descriptor data file. 

18. The apparatus of claim 17, wherein the content infor 
mation comprises information for objects, regions, Scenes, or 
stories within the media. 

19. The apparatus of claim 18, wherein the objects com 
prise people, things, and animals. 

20. The apparatus of claim 17, wherein the display is fur 
ther configured to display the content information outside a 
player main window displaying the media stream. 

21. The apparatus of claim 17, wherein the display is fur 
ther configured to display the content information in a play 
control box. 

22. A method of displaying media, the method comprising: 
receiving a request to stream a media, wherein the media is 

previously generated; 
generating content information providing a plurality of 

presentation options to consume the media, wherein the 
content information comprises information relating to 
contextual, spatial, or temporal features of the media, 
wherein generating the content information comprises: 
generating the contextual, spatial, or temporal features 

within the media, 
generating a descriptor data file comprising descriptors 

for the contextual, spatial, or temporal features, 
generating an index file describing a structure of the 

contextual, spatial, or temporal features, and 
generating a manifest file comprising a description of 

the descriptor data file; 
sending the content information, wherein sending the con 

tent information comprises: 
sending the manifest file and the index file, and 
sending the descriptor data file sequentially using a mul 

tiple layered scheme: 
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receiving a selected presentation option from amongst the 
plurality of presentation options; and 

generating a first media stream comprising the media based 
on the selected presentation option. 

23. The method of claim 22, wherein sending the content 5 
information comprises sending the content information along 
with a second media stream. 

24. The method of claim 22, further comprising sending the 
first media stream. 

25. The method of claim 22, wherein the plurality of pre- 10 
sentation options for consuming the media comprises a pre 
sentation option selected from the group consisting of high 
light based media consumption, Summary based media 
consumption, object based media consumption, Scene based 
media consumption, and heat map based media consumption. 

26. The method of claim 25, wherein the plurality of pre 
sentation options further comprises a presentation option 
selected from the group consisting of video frame rate, video 
resolution, audio bit depth, audio bit rate, and audio channels. 

27. The method of claim 22, wherein the plurality of pre 
sentation options comprises highlight and heat map based 
media consumption. 

28. The method of claim 22, wherein the content informa 

5 

tion comprises information relating to temporal portions of 25 
the first media stream. 

29. The method of claim 22, wherein the content informa 
tion comprises information relating to spatial portions of the 
first media stream. 

30. An apparatus for streaming a media, the apparatus 30 
comprising: 

an interface comprising a receiver and a transmitter, 

24 
the receiver comprising at least one of wireless antennas 

and wired ports, the receiver configured to receive a 
request to stream a media, where the media is previously 
generated; and 

the transmitter comprising at least one of wireless anten 
nas and wired ports; 

a processor coupled to the interface, the processor operable 
tO: 
generate content information providing a plurality of 

presentation options to consume the media, wherein 
the content information comprises information relat 
ing to contextual, spatial, or temporal features of the 
media; 

generate the contextual, spatial, or temporal features 
within the media; 

generate a descriptor data file comprising descriptors for 
the contextual, spatial, or temporal features; 

generate an index file describing a structure of the con 
textual, spatial, or temporal features; and 

generate a manifest file comprising a description of the 
descriptor data file; and 

wherein the transmitter is configured to send the content 
information, the manifest file and the index file, wherein 
the transmitter is further configured to send the descrip 
tor data file sequentially using a multiple layered 
scheme, wherein the receiver is further configured to 
receive a selected presentation option from amongst the 
plurality of presentation options, and 

wherein the processor is further operable to generate a first 
media stream comprising the media based on the 
Selected presentation option. 
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